Searching PAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2001-1 16833 

(43)Date of publication of application : 27.04.2001 



GO IS 13/34 
B60R 21/00 
GO IS 13/93 
G06T 1/00 
G08G 1/16 



(21 Application number : 11-297474 
(22)Date of filing : 19.10.1999 



(71 Applicant : HONDA MOTOR CO LTD 
(72)Inventor : ASHIHARA ATSUSHI 
SUGAWARA TAKU 
KUDO HIROSHI 



(54) DEVICE FOR RECOGNIZING BODY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To recognize a type of a 
preceding vehicle or a kind of a body. 
SOLUTION: This object recognition device is provided 
with an antenna 30 for emitting transmission beams 
toward different directions, a receive circuit 50 for 
receiving a reflected signal from a prescribed direction 
of the transmission beam, circuits 60, 70 for computing a 
distance up to the body reflecting the reflected signal 
and its direction based on a received signal therein and 
the transmission signal, a body pattern storing part 80 
for storing distance and direction patterns of the 
reflected signal in response to a body shape, and a 
object recognition circuit 90 for comparing a distance- 
directional pattern of the reflected signal in the each 
prescribed direction received by the receive circuit 50 
with a distance-directional pattern of the reflected 
signal in response to the body shape stored in the 
storing part 80 to recognize a signal same to the 
distance-directional pattern of the reflected signal out 
of the reflected signals adjacent in the prescribed direction as the reflected signal f 
same body. 
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what is claimed is: 



[claim 7] 

A device for recognizing an object comprising an antenna for emitting transmitting beam 
toward different directions, a receiving circuit for receiving a reflected signal from a 
predetermined direction of the transmitting beams, and a circuit for computing a distance 
to and a direction of the object reflecting the reflected signal based on the received signal 
and the transmitting beam, characterized by having 

a frequency computing circuit for computing a frequency spectrum of the reflected signal 
from each of the predetermined directions, 

a clustering process circuit for recognizing reflected signals as reflected signal from the 
same object when the signals are from adjacent directions in the predetermined direction 
and have approximately the same spectrum with respect to the spectrum of the reflected 
signal from each of the predetermined directions computed by the frequency computing 
circuit. 



[0025] 

Figure 8 is a block diagram describing a second embodiment of the present invention. 
Components in the figure 8 having the same function as components described in the 
figure 1 have the same symbols and explanation of the components are omitted. In the 
figure, a reflected spectrum storing unit 100 is for storing a frequency spectrum of a 
reflected signal from each predetermined direction obtained by a beat frequency 
computing circuit 60. A clustering process circuit 1 10 is for recognizing reflected signals 
as reflected signal from the same object when the signals are from adjacent directions in 
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the predetermined direction and have approximately the same spectrum with respect to 
the spectrum of the reflected signal from each of the predetermined directions computed 
by the frequency computing circuit. The reflected spectrum storing unit 100 is added to 
absorb a difference of processing speed between the beat frequency computing circuit 60 
and the clustering process circuit 1 10, so it is an optional element. 
[0026] 

Performance of the device described above is more specifically explained below. It is the 
same as in the first embodiment that when cars run as shown in figure 4, frequency 
spectrum of beat signal caused by a reflected signal from the object can be detected on 
the polar coordinates as shown in figure 5. In the second embodiment, a cluster of 
frequency spectrums in some extent which is detected, for example, in azimuth channel 3 
(beam direction 3) is extracted as a reflected spectrum reflected from a single object and 
stored in the the reflected spectrum storing unit 100 (figure 9 (a)). Then searching is 
performed on whether there is frequency spectrum which has almost the same frequency 
band ( prescribed frequency band corresponding to the length of the car) and almost the 
same level shape among the spectrums detected in azimuth channel 4. When the 
spectrum with the same pattern is found (figure 9(b)), clustering of those is made as a 
frequency spectrum of reflected signal reflected from the same object. Here the 
clustering is defined as being associated with each other as a single reflected signal from 
the same object. 
[0027] 

In this clustering process, there is a case where spectrums of azimuth channel 3 and 
azimuth channel 4 do not match completely as shown in figure 9 (c). In this case, the 
difference between the level shapes (area) is calculated. If the difference is not greater 
than a prescribed value, clustering is made as the spectrums are from the same object, and 
if the difference is greater than the prescribed value, the spectrums are form different 
objects respectively. 
[0028] 

In such manner described above, spectrum shapes in azimuth channels adjacent to each 
other are verified with respect to every azimuth and every frequency band. When it is 
determined that they are from the same object, they are clustered by the clustering 
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process circuit 110 as a single cluster (figure 10). Each of cluster 1 and cluster 2 is 
subjected to the weighted averaging, then a central azimuth and width of object of each 
cluster is obtained and the position on the two-dimensional radar map can be calculated. 
Cluster 2 in figure 10 has four azimuth channel spectrums. In this case, spectrums of both 
side-end azimuth channels may be deleted by the clustering process circuit 110 as side 
lobes of the antenna 30 in consideration of width of the vehicle. Whether the cluster of 
vehicle is a cluster of static object or not can be easily determined by computing the 
Doppler speed. 
[0029] 

Further, by installing a vehicle traveling control device on a vehicle, a predicted traveling 
route of self-vehicle in future can be easily computed based on the traveling speed and 
yaw rate of the self-vehicle. By overlapping the predicted traveling route and the two- 
dimensional radar map, recognition of an obstacle or a preceding vehicle can be made, 
which makes it possible to realize a follow travel control system and a radar brake system 
for vehicle. 

******* 
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